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From: Lower Willamette Group

CC:

Date: October 30, 2008

Re:  Review of benthic behavioral studies and acceptance/rejection criteria

On October 17, 2008, LWG and EPA ecotoxicologists and ecological risk assessment leads met to
reconcile differences in their assessment of benthic tissue residue TRVs for the Portland Harbor
baseline ecological risk assessment (BERA). One outcome of that meeting was an agreement by the
LWG to reevaluate its decision to reject behavioral studies that EPA believes may establish direct
links to reductions in growth, reproduction or survival of test organisms. The behavioral endpoints
that EPA asked the LWG to reconsider are potentially related to feeding ability (reduced prey
capture efficiency and filtration rate) and predator avoidance (decreased locomotion and burrowing).
As a starting point, the LWG agree in principle that effects in feeding ability and predator avoidance
may be directly linked to reductions in growth, reproduction and/or survival of test organisms. The
question, then, is whether the particular studies in question made that link.

The LWG originally rejected ten lowest observed effect residues (LOERs) based on feeding ability
and predator avoidance endpoints. Based on reevaluation of these studies after the October 17
meeting, the LWG will accept five of the 10 as summarized in the table and text below. We agree in
principle that all four behavioral endpoints could be directly linked to survival, growth and/or
reproduction, but only half of the specific benthic LOERs in question successfully met that standard.

Reduction in Reduction in Decrease in Delay in
Chemical capture of prey filtration locomotor activity burrowing
Cadmium 1 (rejected) 2 (accepted) 1 (rejected) 2 (rejected)
Copper 1 (accepted)
Zinc 1 (accepted)
BEHP 1 (accepted) 1 (rejected)

One cadmium study and one BEHP study yielded LOERs based on reduced ability to capture prey.
We have accepted the BEHP study (Thuren and Woin 1991). We have rejected the cadmium study
(Wallace et al. 2000) because the decrease in ability to capture prey was small (87-93% compared to
control 97-100%) and based on observations taken over a very short period of time (2 hours). There is
abundant information in the literature to suggest that aquatic organisms acclimatize to changes in
metals exposure levels that initially cause low level effects such as were reported in this paper, so the
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Wallace et al. (2000) LOER does not meet the standard of being directly linked to survival, growth or
reproduction.

Three studies evaluated feeding as reduction in filtration rates. We have accepted all of those studies.
In the paper by Duquesne et al. (2004) another LOER can be derived that is more directly linked to
growth (based on condition index) and we have used that LOER instead of the filtration rate-based
LOER. The other two papers were written by the same group (Kraak et al. 1994b; Kraak et al. 1994a).
In the first paper they performed long term studies with zinc and lead looking at two endpoints
filtration rate and mortality and they found that bivalves with reduction in filtration had an increase
in mortality after 10 weeks exposure (the mortality LOER has been included in the SSD). Then they
did some short term studies (48 hours) with zinc, cadmium, and copper and looked only at the
filtration rates. Because they had previously proved a link between reduced filtration rate in their 48

hour test and mortality after 10 weeks exposure (using the same test species) we accepted these three
LOERs.

For the other two behavior endpoints — delay in burrowing and reduction in locomotor activity — the
specific studies in question did not link the observed behaviors to effects on survival, growth or
reproduction. The delay in burrowing (Amiard and Amiard-Triquet 1986; Olla et al. 1988) was
measured in seconds or minutes (maximum 25 min). As previously mentioned, the literature shows
that aquatic organisms acclimatize to changes in metals exposure levels that initially cause low level
effects such as were reported in these papers, so the burrowing behavior LOERs do not meet the
standard of being directly linked to survival, growth or reproduction. The studies that reported
reduced locomotor activity (Thuren and Woin 1991; Gerhardt 1990) measured behavioral effects over
periods of up to 29 days, but the studies provided no evidence (either through experimental results
or by reference to previous studies involving the same test organism and chemical) to link the
observed behaviors to growth, reproduction or survival.
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